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• Coastal resilience is about “bouncing back” from a 
natural hazard (flooding, erosion, property loss) 
• A measure(s) of coastal resilience should be 
chosen and observed 
• (Only then can we know what might lead to it!) 
• The coastal environment has been built-out (but 
it’s still expanding) 
• Economic incentives are aligned (and policies 
have been designed) to protect coastal properties, 
not to abandon-and-retreat  
• Coastal communities have been observed to 








•What is “resilience”? 
•Why is it needed? 
•How can it be measured? 
•How can it be achieved? 
•Are there obstacles? 





Gibbs (2006) “Resilience: what is it and what does 
it mean for marine policymakers?” 
• There is a lack of … performance measures for 
assessing resilience 
• Our understanding of the factors that make a natural or 
social system resilient is limited  
• Most communities have had little experience in 
managing explicitly for resilience  
• These issues will need to be overcome before effective 
resilience-based management can be implemented 
Evaluation of Existing Indicators and Indexes 
• Per Capita Personal Income 
• Gini Coefficient 
• Gross Domestic Product 
• Happy Planet Index 
• NOAA Coastal Resilience Index 
• Resilience Capacity Index 
• Social Vulnerability Index 
• Hurricane Disaster Risk Index 
The “Portland Gale” 
(27-28 November 1898) 
Humarock’s “Shingle Dyke” breached between Scituate’s Third and Fourth Cliffs 
Growth of Coastal Housing on Humarock Beach, Scituate, MA (1880-2016) 
George H. Walker Co., Atlas of Plymouth County, Massachusetts (1879) 
http://www.panoramio.com/photo/34182602 Minot Beach Community 
Scituate, MA 2010 
Scituate has ~150 NFIP “repetitive loss properties” (40% of Massachusetts)  
Coastal Property Owner’s Decision Problem 
• Yohe et al. 
decision rule 





Sea Ranch, CA 2009 
Chatham, MA 2009 
Springhill Beach 
Sandwich, MA 2008 
Springhill Beach 
Sandwich, MA 2008 
MASSACHUSETTS  
COAST 
Massachusetts Coastal Protection (n = 3,767) 
• Seawalls 
• Revetments 
• Groynes, Jetties 
• Bulkheads 
• Gabions 
• Dune reconstructions 




COASTAL RISK FACTOR 
EFFECT ON 
PROPERTY VALUE 
Public Soft Structure on the Oceanfront* 35% 
Oceanfront 21% 
Private Hard Structure on Basin* 19% 
Basin 16% 
Back-barrier 13% 
Elevation on Pilings**  6% 
Marsh  5% 





Strong Incentives for Communities to Protect 
• Municipal property tax assessments 
• Public infrastructure investments 
(roads, sewer, water) 
• Historical tradition of community 
Leading to: 
• Political pressures (local to state) 
• Threats of litigation 
Photo: Christin Walth 
http://www.plumislanderosion.com/2013-03-05-13-05-49/short-
term-erosion-control-measures/beach-scraping.html 
Are there Net Benefits of Protection? 
• Benefits 
– Aesthetic views 
– Place to live 
– Beach amenities 
– Recreation 
– Community traditions 
• Costs 
– Losses of property 
– Risks to human health 
– Protective structures 
– Disaster responses 
 
Should “abandon-and-retreat” be part of the discussion? 
Photo: Boston Globe 
Brant Rock, Marshfield, MA (March 2013) 
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